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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS MANUFACTURE 
(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display element with, little 
deterioration of display quality caused by 
temperature variation by improving the 
temperature characteristics of the display 
quality affected by high hardness and low 
elasticity of post spacers or the like. 
SOLUTION: The element comprises a pair of 
substrates 1, 2 equipped with transparent 
electrodes 5, 6, spacers 3 arranged between 
pair of substrates 1, 2 to maintain the gap 
between them constant and a liquid crystal 
layer 4 enclosed between the substrates 1, 2. 
In this case, the spacers 3 are elastic, and 
the element is made in such a way that the sum 
of repulsion of the spacers 3 and the internal 
pressure of the liquid crystal layer 4 is 
always nearly 1 atm and the repulsion of the 
spacers 3 and the internal pressure of the 

liquid crystal layer iinearly vary respectively with respect 
variation in the use temperature range of the element. 
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* . SSftEr r^±^ ft w t ^T 1= ft . 

[00 67] &- iz. ^im&nm^m^m^m^ii 
■mz^-'Xim-t-b, 

[ o o 6 s ] 7t-t\ fcmtmmnjrmzm^z . 

5 5 , 6 JgjS 5 ftjt - woai®: i . 2*rfES!N-& , ^ 
[ 0 'J 6 9 J t 3Ji»5S:^a*rE2 r*S5 - TJI 
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*w=iotw-4. -mt lx. mm&stf 

^ISJCO^Tj*^*.! fc 4. 7;'J;^7-*l 

0. ^E~©KT4^S*^aJ:i.^ *e>-*— frJH 

f 6 (02 ( b ) ) . . [H15^{a 5 0 0 r p rat" 

5 Fj-ielT)^: , 1 3 0 0 r p m f 3 0 f^RSJ fc . L * 4 6 

at. 8ox:-c3*iaru-^-7Srffofc. $4»(cH2 

( c ) tZTsk?* o (l» -77,9 1 1 rffl^3t7 * h 'J V 7 
rMU:. **J. CO(RfiOUVB3j|tS»i. 1 5 mW 

/ cm*, nmmt 3 msi t , 
[ 0 0 70] tsj^^A-ttii. swsaws^ . 

biitfi?ISirC£>4C fc A>*3. *Hig 

[ 0 0 7 i ] 7cf . m-07T£c Lt!;. 

Jt. W. H3 < a ) {±»tt5E»Lfctt!BO^— <f 
U 113 ( b ) tt5lffi(sef 4I50«HS0^^— tSrS 
LT^ffl, flfcWCJi. W>PM#3 AfeL<t£=iMg 
« 3 B b L < {sES^Si^ 3Ci)L< Mt$ftfttt 3 D * fc 
SKHTtfrErfrta o T I K Tiit r fc 4 ^— <?r &&t 

ilti&SBttJB fc I" 4 4 « 

[0 0 7 2 J M-cia. I24tc*-ri-5tc^— * 3<r> 
1*1 §C 9 O-a tL< ti^SP £ +2ttBt= "f 4CfcCJ: 

2£Btf.lgfthJi ; £Xh&. 

[00 7 3] 3BZCt±. U^'* ^!:3'ii»';7f 

Hf - ± lie-) b <r> iz m 4 &m± *i \> •• . 

[0 0 7 4] SHi:!:. ^"^ h<04£-«rTtf 4^j£ 
T'S>4 . u h 4««SilS5PI«OigS5-Tff 4 - fc T\ 5* 

[0 0 7 5] SffiJi*'*— **i<7;Pi*£r 'hS < f 4^S 
T'&4. 

[0 0 7 6] ±.l£cr>\, >?tL<7>*mz ioti. X^— F 

[00 7 7] JSLTOWOi; ±ie»-^>^£. H0*>. ES 

3 C <0S«^t— V 3 rfv>t**t*3i ->T 
T4 , **«=Sf«a»i. 7*bV V 7 - 7 < J: 
I) x v -f - >• /li *: M '9 ill" C t (= J: ! 3 . 2 5 

« m<?.)]E^^<OESSSi«:W^'<— f 3 L-f_, 
is. ESfl**^^^— 9-<?3AMcfi52rflMft (Mtis. IS 



-rft^mza^x h . »tt3sg*eBS:*s»T* 4 j: ? 

t-^gfi^'ft ^5ix4^S05i'[i77 i, f74-$ix4 J: -3 tcSSt 
f h&mtfih 4. ESI 5 (a) csrj:^. S 

r B 1T-?¥E * ilTF^iO-t.'UJlA t^-otzms (b) 

B B ail^liXSiiC «t 4-t /Uil^-plO^ $ #m Tt'i 

(Ciai >T . ?S s e a /i^E'^fc j: 4 -fe/H5^-r*)<?>*$»<m 
2tt'o ?^if . SttJ7.^— tOSc tarn 2 ( fl L . 
m2<H 1 ) tSE»*fL. -OUSJim 2T"ts£ 

9-ti5WSE»«HST'*> W&WCSi 4 . - 

9-<o»*«o«paES:/hs < L-rr4 h . 

0*D-1S7*$?4 L. iliC7^s-ra-4.h7,^--^;-^HU 

^0^«tc^a-f4ra®r#Jf:LT. L*»t. ffifflffl 

T b . ™&m&W§.z: iWC* 4 J: '3 (c. xt-w 
«« S: US -T 4 ^ i 1 5r 4 . 

[ o o 7 s ] ±izv>& tsTtzsn ? . *mi&<v&m i x 

(a. E®*t5. OOitm. ^^.-^fcO^SO^iI^' 
4 . 7 0 m, {i (30 # jj^Bg 3 JBJROSJK** 
7:^3 OOI/mmii^iJ; 3(3ig^L^. L^4 
fx. 2 0 0"C<OiaST-^ h-^-^r^To^. tf-JC - 
^TOSaoffliZaSfc:^— rEnS'it-4 (El 3 

(e) ) . <%^x\ Tisxm&zmfSLx. —ncsam 
mm s . 6 nmm i . 2 & aia-^is-fr/cttBTiraE • so 

SLt. /U*7erWfcSii-a (H3 (f) 

». )^w>i<r>-mzmihtitz%.xufrh. -n<n 

SRI. 2T»ric*ixfcRlia^ffiA*m«raAL. ma 
»4rffM-f4. 

[0079] SC. -t/UilrF^OMi-ti-^aoi-. m 
B s a «iK«T r ff E"T 4 . }?Efii F J 0 . 3kgf/cm 
''tltz. ~ <nm . x^-+f-3«a?i1SS:^^.{c-il5 

[ 0 0 S 0 ] ±ieXM(cJ; 9^§a Lr : ?l 9 B B ssa+«+: 
/HEa^pi^ffi 4 . 6 5 w m . l£ h "j % 0 . 1 2 u m r f# 

M ~ 4 . 7 0 At m T h 4 C fc A> <9 . I O^SI 

T-<a^.^.-^co— ffl^ttSS^J/ETASi fc 

4, t-fe. ftEtt^.^— tia. em. ©bxcosm 

is. ±ie«Offi43EB^*rx4bOTia^< . mmtj\ 3}jl 
m W-h 2 0itmWT. cO^ig 3 as m 

VJ± 2 0ju mVJ.T . 7. ac— V-ey&f&xg&i 5 ffl/m m 2 
«i2C0 01, -.m-^.TTof-ui". .vt--f?;I5 
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[00 Si] tfz. Sia^-fr^(at!lfirtt 

3 ^ mHI 20//. mtiT, rtn^^^' 2 u m^A 
±l5jLtmiaT. Brnflf#4jum«J;i±14 0^mS12l 
T . * ^OSE $ CO^M & 3 jut m m± 2 0 ju m Ul 
T . A ^-^-^.ffJ^S^ 5 IS/ m m £ 13± 2 0 0 0 m 
/ m m 2 iy.T T-'£>rUsf . ^^-^fflKS-ftt-H-^tCil 

rfflv^*&^0t>^-C-«4, f&Srf 6 J: ^C. t 
, kS - ij 7Ht^^4#i |S|»5:*i*tz J: 0 . *^ 

[ 0 0 S 3 ] <fc^t\ UKaffi^J: OfP«SiTJtffiA« 

^e^m^'Xtm-rh. me (a) tisaew>?gfiSE* 

li£T^ttSE»LT^ft. 06 ( b ) UffiaTWiS 
AS^*^4fcfc£5^BT& & . S5e s 8 Jl 4 fr-f&aTT 

«5^»JBTli. ^^-tr 3 SHirHPf L . ?S H B B /B 4 eoiR 

[00841 £ M:. ±IEfrffitcJ: »3fP«S*ut}KA«: 
^itr 2 0°Ct?^4 0T;^iSaT'<7)fR«K*Lfc,, U. 
T. [217 rffl^TI^t 6. 87 (a) .07 (b) , 
[217 ( c ) -rfSiLT, KTRC ft»Cffl.KSC^ J; 

[ 0 0 8 5 ) 7ft . 0 7 ( a ) (C . *ffl ( ^m»tOnZm 

*tr h K.7) ( KIT . ffi&S 4 ^i*)E > . ) fc 
EW/>»^2ft^'5^ifil . 2<~j0;b'). 
Ss*, 3 jMEWSftT^i. 

[0086)07 (b)t: t 07 (a) ^fta«!B*)8J 

a s e /I 4 ^ftE^tJO L- TV • « < 

[0037] 2(EHJg^»!B(=»^TJ±. *^-lT3<Oi* 
»5Sfgaii 7 . 0-10. 0M0-M1/K). ?£b s 5 
»4^^«f5W»B5WS»ii7. Ox 1 0"« ( 1/ 



[ 0 6 8 S } US tc. -g^S^TtO . S^a^^ 

4<Ol*]E? i ^7A-^3^R^P rW»- fS 
rSrf, Rta^v^Tis:, ^fU±#l • Okg f/ 
cro 2 T'J>l>« flttt l£2 0'C^ 6 Otlgt^Eioa 
KTrSrf. iSWKS. 0. 3kgf/cm^^0. 7 
k g f / cm 2 raT^EEkOfEfl P r ^"9" c L 1 
{±. aA»4t»D^4E»"r4rJb%SAii40rtJEP i 

b^iS.f)": nc7)^^-^30R^P r hCTt c 
ti.T, mSMSf)^ 0 (r)7^-^f 3^0SIE^ r^-tc^-v 

[0089] iieaJKEB^fe ^"Cl-i. ?SB B s/i4^^E 
L^-^S^ P r L . -tii^Ofa;i:xmE 

H B B ;l4^E^:^^-^3^?S:%jlP r fctCioT^Sl 

[0 090 ] aK^)±S-^JtM L t ^b b b^ 4 ^RE^'i 
ff-t & t , ^ ^—9" 3 <KWJ%J) P r itmzM- h if . 

(c^itoajssa ( 2 o°c^^6 o°o t-h, 

^^^TtSr&ftT^o SftWt. 07(b) t^rJ: 
^-;L-a57CioT!lM$^o]fl^^^k IS] 

[ 00 9 1 ] 07 ( c ) ?SB B B^m^$:07 ( b ) 
Lf:IS» *a £ TLZ i£T c itti ttJBSS 

f * 07 ( b ) cc^TJ: ^ twasa^aBoffiB^a^s^S: 

p r tenant" & c ft^. »3iUfc?EA*4{±. *' 
7 7lgl . 2 hX^-^3 >^^(C^M2L^'^^ 

T. »a*HS*^»aSii^«*T--t. 07 (cH-* 
Ztl&Jz '3 ^CTtO^tFJ. (07 ( a ) ) hzm.h< 

[0092] m&mm i ^Jrt^^ic LT^+is^r 

-T^aKS-fWcSt^S A-s-t^^Iri 1 4 ^ L , 
01 5^ttK^S B B ali 5 10^)Ec^-tl 5 0 
R^fc^BDfiSSr^-r. 5 0^ 

[009 3] 01 5 ^b7Fc?xT^^. so 

^^-U-OR**t±a8E^±#i: t G(:S1(:^ 
U *&a«S:«i6t, OtciroTLio. £*Ui. 
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[00 94] <fc 'j IZ LT . #JBISW«8B"Wi. XI 

tz, £4>iC itSI^iC^vTjlEiESr 2 0'C~6 0 
•Ci L^ff, *«M#«H»S*t=J:fHf. 0'C-S5 

BES^T^i. Sot. ffifi«4tf>rtEEh.*'<---*30 
RfSlt) Pri L . * ri >> "J*Q A-7:.*\E t W L 

xm '> 6Ct i- — r t'y- >• = >' is At A^itT" 

14. ®JSSS, «,?^-h"rftiI-ftT^» - bici 0 . £M 
TTi IX' h h . ffeJc . /-SI^'-yf/L-nyfi-^s 
it. A-yty^yh'^-j'?-?^. /Qyi^y 

[00 9 5 1 ttz. ^c7)jfs s ■tjum<r>izh'0Z&£L 
&Ztl.iKc7i'->rz, itz. m^m.T^.LhZt^j:^r > 

tz, 

[00 96) *^ B ^?S a a 6 «^S^SfifF^- FJ£. « 
JUCJ: -rjT^E?iJ«M»e:fi L v»»4il»fl?t- F X'fotl 
(i'SD^^r&S!)^ — KT'4>J:^* f . K •••t;UJ5iPJi»* J 
P^<$fll> I PS (In-plain switched) F. TN 
=:— F ^ STN (Super Twisted Nematic) F. ?2 

remit isa* - k rnzrn izsMktff>-i> . jRbV < *>wo« 

^ i -tr •& ./ - "7 'J - 7' 5 7 -t— F (NB) TkXf%tfik 
&l Smtf; t 4 F=c-F (NW) O 

m l t is . ^m&commx'ti . XFl 3 0 0 H/ m m * t 

Ir^'. 1 0l/mm2s^^A2 0 0 0i/mm! 
S < 4 ic L rj^ o T . ?itxSS5s#^)E.t) r'hc < L~C 
i: -f-Otf ibOl r/fl) £ T-ajiXtf. f «0E^UfBSt 

g^SG ?S B#fi0-fcA- iS A 7 t' t" 5- * C " L s 0 , I J: 0 
8Ui&mX'bh> i£. JB*ffJE36*2000ffl/mm : 



S«aB<OSa^l*IW** c^H=2r4 2 WBtLh«0^- 

[0097} *mfo<7)wmx'*±. x^.— ^co-ggt, l < 

A-T*XiltC*>V.T . ISSC*5)-t0 . 3kgf/c 

?Wt«ri:*cftaft;-r4 - t (C i 9 . 0 . 1 kg f 
/cm : a>t, 1.0kg f /c nv = T-CDi-iS— ^'ffffCi 

-> ? b mmzmm^n ix-h 4 , 

[ 0 0 9 S 1 S^rfi. x^— fco5H4^t6rl£5zi!f 4 

jS B B BS^Tl*lgB<73?g B s B ii4cortEO*t&(-J: 0 
lS3i£ L T b s LS .1 ^' v> „ -I tOPg . ?tt B s B il 4 «0l*)Ei0K 
9 0 hms. X/10 . lkgf/cm : Hl. 0kg 

[009 9 ] ^*mt LT . *SOSO«!RT1i. 

v^*". mztf x )AT^yJkx y )'?—it-£tfa, Tvvfr 

>• ^rr: 'J v — . #U7U? ^--K 'J -7 — ft^OiT) 

im-tmz a v >t . 2 suauaub £ a* Lxm^fz. &m 
as^m-c* 4 . 

[0100] ±S:#3!lfe<0#!BT{i. JiISW^trHv^T 
7? h 'J y ^"7 7 -f r X? ^^S^raTiTV- '. x^— +r5r 

[0101] grc. *Sli60»!BTti. S'^Mrl 

^:/U7 T^y'J 3 >-fiP.rfflt --tz a - S i T F TIS. 
K 7 y S- fiei^ 'J >• 'J 3 >• T F T S-lf . « h lZ.it 
(Sfgrf-'Ui- 'l3>TFTiS. »TX-/U-J:3>iSffl.-K 

.^ft-f fc L fc ^ 'J >• U 3 y 5« . S«bt3ti. »Bt^#- 
FT F D#l&&.*1xrz ~4B?ar 7 -r < h U 7 

[0102] srj, z^-fr/-75-7 — sois^ 

[ o io3: im»nB&2 . 
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f 5 ,|4 izKLX. ?EA2 0 >H^-7 f- U 7 7 2 1 *^ 

a^S^r.^v^.r > tettS*** . h 'J ^ 7 

2 Its, 3<JC7C«^rJB§*OflBl«:*-*-4W»^n:*« 
T"£> & . Sft 2 011 ^tH^ ?h'J;x2l4i lc*S# 

»36*-9 t * -y l- "7 - 7 & sea-c£> a . «. 
sa 2 o > mjt^f -7 972 it eowmttmi . an 

fCS£t 4 IHJjHtffc -> . - ARB *• si^-r 

*mt<mm. 2 tus s i*t*£iis B E 6 i*iTii . n 

t. CCOfsS. 7*Q:7t 7^ 3 > T ^77V4fflj*<0 i o 
50T1i . fg^iSJE^SIl 0°<2;^<b 5 O'CST-fe/U/f^ 

- XBzftKcSttnn ill £ «0 2 C tff? 72 . S fcKStSS 

At ✓ ^7U"« S^T-^<SfflaJESH 1 0"C^ 3 5°C 
BJl=* h ?SB s B^f4^4t^-«f4 5: K2v±A^^ 

[0105: *mmmm. 2 -cutaEWSfts * 7 7.5 

sgf?>4, T7t -f 7" 7 h U 77£Ih LT. T 

-c7.^'J> 'J3> TFTSI. (£Va7'o-t 7.T*'J ^ 'J 3 

/TFTsi. mskm* t'mnnmz x n 3 Aft znrc 
at 'j •> 'j 3 >.t FTM. i . mm y * * - k t f d 

;cft«*fc422^r®!77T -» 7-7 h 'J 7 xigft- if 

h ^iiftro-t:^ t vjizmiz x o fflmzm&n&Z'Z) 

[ 0 1 0 6 ) TO V 'i 7 > = >T -r 7.7*1- --f 7 4 7"' 
Is. * 7-7 -f A 7 — & t" r ^ '-"f . 7M 7 a >f ••/ 7 5 

& -I b h h . -2 Or:tf) . TFT ? rt?2 T 7 

i {£' y - h fi^±^ v - 7, {i#if ; ± . iiLKiiztib 

LX v > . TFT i" (c^rfDT & J: 0 
h Zt IZX 0 . S 3 > 1- 7 7 h . E-"5ISgT' . c" 



[0107] (SwOJr^.3 ) m 1 Oti^MOT^PT (l 

?SAa^^tcfev^T - -7^— T^GdvJs? itfiisJ? 
M&Wkfr^TX'ls.. m&ft=t-<r>W3mi?WshX>hlZ: < - 

*ftts c co^rt . mjfo<w&m. 1 T-(i<s was 

3 1 bII6^f-12i 0 l)M(C7v*^'?WS7l#'7^-^CC 

•f't4- c fL •!> J: ^ (-flfix 5 flT 1 1 S . gUitf. RMf)7, 
^— ^TftWf jta 0 ^3lOJg!E2 X 1 t*S 

< L. 4=S^7^-^T'^ixis c FS®?i2r7cS<t- 
4. iris. flSBftBEeBtfi. ^ a H B S^«^*r*fi^i2=^ 

!> vfiESa t 6 . «rfc . SS^^SSffiA* 2 2 

h.. mh. -nmmmizm6f=tm%mkm^m^m^ 
mi±M3.&xmzx omwsiz%mL, trnxuxst 
womttz x n as^mrB* r *^ c -tr - fc *^ 

[0 1081 LIT. *Sitt<J5»!R3l=«*«A«*»? 

[0109)1110 (a) . 11 0 Co) . m 1 0 
( c ) tMlt. JaTCftStaflES^ktcJ: o , 

[01 lOljcf. ilO (a) ti*a (*RSSO»B 
T(s 2 0'C ) (C *3 i t ■& S a e s g^F^ ^ ^ S?- 5" ^ 

1 . 2.(=*r-r*E* (KIT. ;^B B B l^i*iEi:^ t : ) fc 
O^oEj] jWHB* «> 2 frntfy 7.S9L 1 . 2 IzDuh 

n. -toa*. 7^— *7-3^s^cziTt'4. 

[ 0 1 1 1 3 0 1 0 ( b ) (C 11 1 0 ( a ) <0?&ffi#!5 
«I s 9 aSiiyrSS <*5Bt«)#!B-Cti8 5*C> CC# 
S & ^ iB^j^if^^l r?Ltu4, 2 ^ttHST 
ti . 8D»C =t 0 jgA/S FlE^'ifTlD LT ^4 , *mte?>& 
s?.(CjH '-t (£7^.— r 3 ^3en»(£St!i 7 . 0-10. 
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x 1 0 " - (1 /¥. ) . 1*^7 h V 9* 2 i <m®&<& 

r: . £M 2 2 ic*3iti»?S a B s 20iS»f7h'^2 1 
t<7)*Sit^i:(2{s4M it««. C^OfciO. ^-"t 

3 sx^Tt^-? h'j77,2i (v&mm t ^ hMt 

? . So»c <k fiE^iiaaJ^EJI 2 0 cr>wmiz& 

I 0 1 1 2 ] Hi 1 IC -^x^S<50TCOfg B a s s^« 

t< m. mmizfcv.Tii.. 1 . okgf/cm 

2 T'<d 4 , £ a- . WW (i 2 0 ts>^ 6 0 *C s t'fiOffiffl<0 
fiST r*T. 0. 3kgf / c mtfrhO . 

m. 0.'lkgf,'cra ! H0. 9kgf/cm^j± 
flSBtcKwct. il 1 tra*Bvr'J-Tfl3»t£S:^r 

L liiSB B s ^C3D^-i>ETi-r^^^fS3 B a ^!*lEP i 
L , — jgaSIlL 2 * 3 f-7JD.b^E^Tt^t,e 

ffiBol***:' OO*'*— 9" 3<OKJW3 P r &^T„ J2TF. 
mfiLS^^fc 0 fl)*'*— 9- 3 Og«a«: S(:7>^-t 3 
0>5L%7) P r .> Cf.,-., 

[0 1 13] iieaSSStfev^Tis:. misMFiEb* 

l*]S > h- 3 2) PriCioT Kf,©:Jfi 
LTt>-&. 

[0.1 14] ^,Sc7)JL^tCit(5iJLTfgB a H «R)±^±#-r 

4 i .X ^— * 3 P r lifc'Jrt h i)\ *m.m<?)ffi 
JgCfctt* 2 0-C-6 0"C<O«^fiS«BX-ti. 
t3litCK»]Pr £*rt"4 ( 0'C^<3 S 

— W± . 2 2 rtOi ^ * RfT'"T iOR^^l Prick 

■oXfi'y XSI 1 . 2 r |*jffl*"bH» L±(f T . SSI S ft 
fc#SM:RJ*r4« l£*«tc 010 ( b ) (c^i 5 

i- . > -/t-s 7 (c j: o-cas * ft ^ jssgwi-iafl- . xsm. 

[01 151110 ( c ) fC^f^^ri! 1 0 
{ b ) iz^ltzMilVmfrhTmtV&mz&TSitt: 
ISSIr jjrf . Hi 0 ( b ) j: -j tc^a#3S?)SSe s B 
^S+^'Sl-f 4 t . SHWirtEtfjfc^L * 3 

2 Si. tff^SISl. 2^.^- *f3<:^?itCitJj*L^ 

acinar*-*. ?E a B s /i 2 2 a . *§j9HctoT 

b. m 1 0 ( c ) USSfiS J: -3tC **t-JE^>«!B 
(Hi 0 (a) ) {.Mi., 

[01 16] bLl. 7^--;:=?*£iijav ••^•itrti; 



[0117] s B s a a^^^fio?SjKrfga («jc«r 

n.7) PrC^T, Sb^I 2 2 Oif^T c ^— 

nft. i-fe- fiis^^tt. fsftJBrtSJisqsL. s 

B^^^r-ia. iS B %ilrtS> X^— tfcOR^^jP r ><c 
J:oT^S(cSfitT«. 

[0118] £J±.<r>£ -51C fSd^SS^CSai 

[0119] ^fc ^m^x^B^mi-i^-thi-z 

mz: W7 . -r ft <3 ^J^St^iC T F T JS^*-- s,fEE«§ 
[0120] SJtS e>tc -hieiS^^v^Tts- ?SSIe 

@r o s c*^ s 5*ct Ltz-hK m^ a m^i±t ^—r 

3 ^S^7D Prt asfiPEE L, -rii ty<r#aifijzjK& t*L 
t >K 0 ^BJc0S!)^A^# <3 ft . JLEii«SHK:BR3g $ ft 

[0121] feLt, *»H8t=o^T»»*KWSr*Tofe 
il^^-S*MS B e ES^T^^3^i:S7r^-7 h U 

-7h'J7 X ^lzm.£>m& J ri-&-t h N CAP ( Nematic-Cu 
rvi I i near-Al i gned-Phase ) B^Mtio 0 I- . IMMft x B 

fcr*wiih^zmift=r<t'£m& 3 KTcmmz ll< itwt 

>mm#(Ztt1&-t$, P N (Polymer-Nstwrk ) 

[0122]=^. ±.KX&e>J&l&2 . 3T-{i*^P 
ffiftc t iS B a B^f40tS-&« P r g2Yi7oi'- =fc '0 
*TF-rttC3t« L/L'J9\ ^STT-S B B 8 s^»Tl*I(Cft^ 
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